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Document 4: WO, 98/10236, Al (Teledyne Industries, Inc.), 12 March, 1998 

Document 2 cited in the ISR discloses the points about forming a taper part and interposing a 
glass between a lead pin and taper pore; thus the inventions relating to claims 34-36 do not appear to 
involve an inventive step based on doer: v.*. . '■■ ^rV 3 2 cited in the ISR. - g§ 



Form PCT/ IPEA/409 (Box V) (July 1998) 




^ nTn , iO/509518 

c^J* * DT04 Rec'd PCT/PTO 2 8 SEP 



DESCRIPTION 



INITIATOR 



TECHNICAL FIELD 

The present invention relates to an initiator to be employed in, for 
example, an airbag apparatus or a seatbelt pre-tensioner, either of which is 
to be furnished in a vehicle. 



BACKGROUND ART 

One of various known types of initiators is constituted by a pair of 
electrodes joined together via an insulator; a bridge wire connected with 
these two electrodes and adapted to generate heat when energized; and a 
casing that hermetically accommodates the bridge wire and an explosive 
able to detonate in response to heat generation of the bridge wire. This 
type of initiator is disclosed in, for example, Japanese Patent Application 
Laid-Open {kokai) Nos. 2000-241099 and H1 1-301 402. 

In some cases, the components constituting the aforementioned 
conventional initiator, such as the electrodes and the insulator, receive high 
temperature and high pressure generated through detonation of the 
explosive. Therefore, the constitutive components (e.g., the electrodes 
and the insulator) are required to have high heat resistance and high 
pressure resistance. As an inflato.r for an airbag apparatus has been 
reduced in size, the pressure of a gas stored in the inflator has been 
increased. In accordance with this tendency, a load (high temperature and 
high pressure) applied to an initiator mounted on the inflator has been 

l 




increased. Therefore, demand has arisen for enhancing the pressure 
resistance of the initiator. 

DISCLOSURE OF THE INVENTION 

To solve the above-mentioned problems, the present invention 
provides an initiator comprising, as constitutive components, a conductive 
header formed from a conductive metal into a tubular shape and having a 
hole; a first lead pin (electrode) integrally assembled to the conductive 
header; a second lead pin (electrode) integrally assembled to the hole of the 
conductive header via an insulating member and penetrating the conductive 
header and the insulating member; a bridge wire connected between an 
inner end of the second lead pin and an inner end of the conductive head 
and generating heat upon supply of electricity thereto; and a cup-shaped 
casing airtightly fixed, at an open end portion, to an outer circumference of 
the conductive header and accommodating, in a sealed condition, the bridge 
wire and an explosive which detonates in response to heat generation of the 
bridge wire, wherein the hole of the conductive header and the insulating 
member fitted into the hole have respective taper portions in a region where 
the insulating member is joined to the conductive header, the taper portions 
having diameters decreasing with increasing distance from the explosive. 
In this case, the taper portions are preferably provided over the enter region 
where the insulating member is joined to the conductive head. The 
insulating member may be formed of heat- and pressure-resistant glass. 

With this configuration, when the insulating member and the second 
lead pin penetrating the insulating member receive pressure generated 
through detonation of the explosive, the taper portions formed in the region 
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where the insulating member is joined to the conductive head increase the 
engagement force between the insulating member and the conductive 
header stemming from the pressure generated through detonation of the 
explosive (resistance force against the pressure generated through 
detonation of the explosive), and increases the engagement force between 
the insulating member and the second lead pin (resistance force against the 
pressure generated through detonation of the explosive). Therefore, the 
positional relation between the insulating member and the conductive 
header and the positional relation between the insulating member and the 
second lead pin are maintained, and damage to the initiator is suppressed. 

In this case, when the taper portions are provided over the enter 
region where the insulating member is joined to the conductive head, the 
above-mentioned resistance force can be attained over the enter region 
where the insulating member is joined to the conductive head, removal of a 
component from an adjacent component is prevented, and damage to the 
initiator is suppressed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a cross-sectional view showing an inflator for an airbag 
apparatus incorporating an initiator; 

FIG. 2 is an enlarged cross-sectional view showing an essential 
portion of the initiator shown in FIG. 1 ; 

FIG. 3 is a cross-sectional view showing a first modification of the 
initiator shown in FIG. 2; 

FIG. 4 is a cross-sectional view showing a second modification of 
the initiator shown in FIG. 2; 
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FIG. 5 is a cross-sectional view showing a third modification of the 
initiator shown in FIG. 2; 

FIG. 6 is a cross-sectional view showing a fourth modification of the 
initiator shown in FIG. 2; 

FIG. 7 is a cross-sectional view showing a fifth modification of the 
initiator shown in FIG. 2; 

FIG. 8 is a cross-sectional view showing a sixth modification of the 
initiator shown in FIG. 2; 

FIG. 9 is a cross-sectional view showing a seventh modification of 
the initiator shown in FIG. 2; 

FIG. 10 is a cross-sectional view showing an eighth modification of 
the initiator shown in FIG. 2; 

FIG. 1 1 is a cross-sectional view showing a ninth modification of the 
initiator shown in FIG. 2; 

FIG. 12 is a cross-sectional view showing a tenth modification of the 
initiator shown in FIG. 2; and 

FIG. 13 is a cross-sectional view showing an eleventh modification 
of the initiator shown in FIG. 2. 

BEST MODE FOR CARRYING OUT THE INVENTION 

An embodiment of the present invention will now be described with 
the drawings. FIG. 1 shows an inflator 10 for an airbag apparatus to be 
mounted in a vehicle, the inflator 10 incorporating an initiator 20. The 
inflator 10 of the present embodiment includes a casing 1 1 and a gas 
sealing lid 1 2 mounted in an airtight manner in the casing 1 1 . The casing 
1 1 has a gas storage portion 11a, in which a high-pressure gas is enclosed, 
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and an attachment portion 1 1b to which the initiator 20 is attached. The 
gas sealing lid 12 can be broken through detonation of the initiator 20. 

When the gas sealing lid 12 is not broken as shown in FIG. 1 , a 
high-pressure gas is accommodated in the gas storage portion 1 1a of the 
casing 1 1 . When the gas sealing lid 12 is broken upon detonation of the 
initiator 20, as shown by two-dot chain arrows of FIG. 1, the high-pressure 
gas spurts out of the gas storage portion 1 1a of the casing 1 1 toward an 
airbag (not shown) via outflow openings 1 1 b1 formed in the attachment 
portion 11b. 

Meanwhile, the initiator 20 includes a plurality of components shown, 
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In the above-described embodiment, the initiator 20 of the present 
invention is employed in the inflator 10 which is for use in an airbag 
apparatus and is equipped with the casing 1 1 and the gas sealing lid 12. 
Alternatively, the initiator of the present invention may be employed in 
another type of inflator (e.g., an inflator equipped with a casing containing a 
gas generating agent which generates gas upon combustion) or another 
type of apparatus (e.g., a seatbelt pre-tensioner). In the present invention, 
for example, the embodiment shown in FIG. 4 (i.e., pressure resistance is 
enhanced by means of the engagement configuration at the boundary 
between the conductive header 22 and the insulator 23) may be employed 
in combination with the modification shown in FIG. 8 (i.e., pressure 
resistance is enhanced by means of the engagement configuration at the 
boundary between the lead pin 21 b and the insulator 23). 
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34. (Added) An initiator comprising, as constitutive components, a 
conductive header formed from a conductive metal into a tubular shape; a 
first lead pin integrally assembled to the conductive header; a second lead 
pin integrally assembled to a hole formed in the conductive header via an 
insulating member and penetrating the conductive header and the insulating 
member; a bridge wire connected between an inner end of the second lead 
pin and an inner end of the conductive head and generating heat upon 
supply of electricity thereto; and a cup-shaped casing airtightly fixed, at an 
open end portion, to an outer circumference of the conductive header and 
accommodating, in a sealed condition, the bridge wire and an explosive 
which detonates in response to heat generation of the bridge wire, wherein 
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the hole of the conductive header and the insulating member fitted into the 
hole have respective taper portions in a region where the insulating member 
is joined to the conductive header, the taper portions having diameters 
decreasing with increasing distance from the explosive. 

35. (Added) An initiator according to claim 34, wherein the taper 
portions are provided over the enter region where the insulating member is 
joined to the conductive head. 



36. (Added) An initiator according to claim 34 or 35, wherein the 
insulating member is formed of heat- and pressure-resistant glass. 
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